
Hon'ble Union Minister of Agriculture and
Farmers Welfare Shri Radhamohan Singh visiting
ICAR-CIFRI, Allahabad centre

Dr. Trilochan Mohapatra, Secretary, DARE and
DG (ICAR) addressing the ICAR- CIFRI staff at
Barrackpore
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Dr. B.K Das assumed the charge of Director
Dr. B.K. Das joined as Director, ICAR-CIFRIon 30.07.2016. Before joining
this institute, he was Principal Scientist at ICAR- ClFA, Bhubaneswar. A
scientist of global repute working in the area of aquaculture, fish
pathology and molecular immunology, Dr. Das has over 100
international research papers in leading journals to his credit. He is' CiJ

visiting Fellow in the field of Nano-sensor Technology at Bourns College
of Engineering, University of California, Riverside, USA. He is recipient of
many honours and awards, including Jawaharlal Nehru Award for
Outstanding Post Graduate Research, Lal Bahadur Shastri Young

Scientist Award, Dr. Hiralal Chaudhuri Award, Dr.M.S. Swaminathan Award for Best Indian Fisheries
Scientist and Krushakbandhu Award by Orissa Krushak Samaj. ICAR-CIFRIis proud to have him as
Director and we are confident that the Institute would scale new heights under his able leadership.
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Director's Column------------------~--I ioined the institute as Director on July 30, 2076. It is a
privilege and at the same time, a challenge for me to
lead this prestigious Institute which has 70 years of

legacy. However, I am quite confident that with the help
and cooperation from all quarters of the staff, c/FR/'s
flag will continue to fly high.
The Institutehas made a number of notable strides in the past
six months. Interesting researches have been conduded on
stock assessment, fisheries in Hooghly and Narmada
estuaries, Chandil reservoirs, feeding in cages, stock
enhancement in beels, economic loss due to fish diseases,
climate change and fisheries, cage culture, etc. during this
period. A number of important meetings have been

.conduded, including launching workshop of fisheries Proied
under Namami Gange, Advisory committee meeting of
NJ\SFproiedon Hilsa, IRCmeeting, workshop on formulation
of guidelines for cage culture in India, workshop on Aquatic
animal diseases in Assam. Hon'ble Union Minister for
Agriculture and Farmers Welfare; Secretary, DARE and DG,
ICAR; DDG (Fisheries Sc.) visited the institute/centre during
the period. ICAR foundation daYt Independence daYt
National fish farmers day were celebrated with great fanfare
and enthusiasm. Nine ARS scientists ioined the institute to
accelerate the C/FRl'sgrowth story. Iwelcome suggestions to
improve the quality ofthe Newsletter.

About ICAR-CIFRI ------------------~

Jon, 2017
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Dr. B.K. Dos

Director

Started as Central Inland FisheriesResearchStation in
March, 1947 at Barrackpore, West Bengal, ICAR-
CIFRI has carved a niche in inland fisheries research.
Inducedfish breeding, compositefish culture and other
scientificfish production practicesdeveloped during the
sixties by the Institute helped in bringing the blue
revolution in the country. Reservoirs and wetland

fisheries management technologies developed and
disseminated by the institute resulted in enhancedfish ..',.,.
production from these resources.By the turn of the year
2000, the research and development agenda of the
institute concerning inland open waters shifted from

fish as the only benefit to ecosystemhealth and ecological
benefits with emphasison sustainability, livelihood and
nutritional security.In addition to the Headquarters at
Barrackporeand two ResearchStations at Kolkata and
Kochi, CIFRI hasfour Regional Research Centres at
Allahabad, Guwahati, Bengaluru and Vadodara,
through which the issuesof inland open water fisheries
arebeingaddressed.



Research highlights
Stock status of Bengal corvina Daysciaena albida (Perciformes: Sciaenidae) in Chilika lagoon, Odisha

Daysciaena a/bida is a highly commercially important fish

species of Chilika lagoon. The annual catch of the species

from the lagoon in past lS years showed progressive decline

from 1024 t in 2001-02 to 431 t in 20 lS- 16. The stock

structure of the fish in the lagoon was assessed using annual

catch and structured monthly length frequency data

collected during October 2012 to September 201S. The

analysis revealed that the level offishing effort (F-factor) is 20%

higher than that required for obtaining MSY (SlOt). The

Spawning Stock Biomass (SSB; larger than the mean size at
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Catch trend of D. albida in Chilika lagoon.

first maturity: 270 mm) of the fish has declined to 19 % from

its virgin stock biomass, resulting in low recruitment. The

current length at recruitment (4S mm) and length at first

capture (180.S mm) of the species is lower than the levels

reported during the 1970's (112 mm and 204 mm) is

another indication of over exploitation. The existing fish stock

is predicted to decline further if the prevailing scenario of

exploitation continues. Hence, efforts needs to be put in

place to reduce fishing pressure on the species by minimum

20% from the current level, to ensure sustainability.
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Thompson and Bell model of stock structure of
D. albida in Chilika lagoon.

V. R. Suresh, S. K. Karna, M. Mukherjee, J. Mukherjee, D. Panda, Manas H. M., R. K. Manna, A. Raut and B. K. Das

Shift in fish catch structure along lower Sundarbans

Increase in the abundance of less commercially important

fish species and drastic reduction in catches of commercially

significant fish species has been established as climate

change impacts on fish community structure by several

studies worldwide. The estimation of fish landings from

winter bag net fisheries along the lower Sundarbans (at

Fraserganj) during 201S-16 and its comparison with the

landing data of ClFRI during 2009- 10, revealed a major

shift in the fish catch composition. The percentage

contribution of Harpadon nehereus, generally considered to

be the most dominant species in winter bag net fishery, has

reduced from 18.34 % (1362.92 t) in 2009-10 to 12.33 %

(147S.29 t) in 201S-16. The winter fish catch is presently

dominated economically less significant fish species, Secutor
insidiator, which recorded a drastic increase in the landings

from 0.09 % (l.37 t) in 2009-10 to 17.90 % (2140.S7 t)

during 201S-16. Similarly, there has been several-fold

increase in the catch of sardines (represented mainly by

Sardinella gibbosa, S. /ongiceps and S. fimbriata)
which, currently contribute to 10.66 %.

---~- - -~



Bumper landings of S. insidiator in winter bag net fishery (2015-16)

Roshith C. M, R. K. Manna, S. K. Dos, A. Roy Chowdhury, C. N. Mukheriee, A. Mitra, A. Sengupta and D. Saha

Sardines have become major components of winter bag net fishery

Mud crab fishery - A lucrative and potential income resource of Sundarbans

Scylla serrata and S. olivacea, commonly known as mud

crabs, are in great demand and fetches good market prices

in domestic and export markets. Multiple baited line, locally

known as Don is the most commonly used gear for catching

mud crabs in middle and lower Sundarban. This gear is a low

cost, passive and highly selective operated from wooden

non-motorized boat of 6 to 8 meters overall length. This

fishery is fully dependent on lunar cycle and tidal action;

generally done only for about 15 days in a lunar month as

crab fishing does not take place during neap tides. Average

mud crab landing is 200 kg/boat/month during lean period

(June to October) and 400 kg/boat/month during peak

season (November to March). Size of catch ranges between

100 to 600 grams and its market value depends on its size,

sex and quality. Female crabs fetch more price. Price of crab

during winter season is about 2-2:5 times higher (about Rs.

75,000 to 80,000 per 100 kg) than that in summer months

(about Rs. 30,000 to 35,000 per 100 kg),

Fisherman showing crab catch collected by scoop net Scylla serrata

T. Nirupada Chanu, R. K. Manna, S. K. Dos, S. K. Koushlesh, Roshith, C. M., D. Sudheesan and Manas H. M.
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devices like "fanda" (fish hanged/gilled by thread), stake net,
. bag net, scoop net, push net, gill net, cast net etc. are being

operated in Narmada estuary to catch mudskipper species

along with other targeted species. The bulk of mudskipper

catch (50-60% of total catch) comes from traditional "fanda"
fishing operated by both male and female fishers in the middle

and lower stretch of Narmada estuary during low tides. Fanda
is a single hand operated fish catching device with catch per

unit effort estimated around 0.25-2.0 kg/ hour. The

mudskipper fetches around Rs. 70- 120/ kg in fresh condition

in the local market.

Mudskipper: the common man fishery at Narmada estuary, Gujarat

Mudskipper, locally known as "Levta", is recognized as

common man fishery in the Narmada estuary owing to very low

cost fishing and year round availability. The species needs

special techniques to catch as it is very active out of water. Total

production of mudskipper in the estuarine region was

estimated to be 299mt during 2014- 15 and contributed 17-

18% of the total estuarine catch. Three mud skipper species

were recorded from Narmada estuary namely Bo/eophthalmus
dussumieri (Valenciennes), 1837, Periophthalmodon
schlosseri (Pallas, 1770) and Pseudapocryptes e/ongatus
(Cuvier, 1816) during the study period. Numerous fishing

Mudskippers caught by "iondo"

Dibakar Bhakta, W. Anand Meetei, Vaisakh G., S.K. Das and R.K. Sah

Fisherman with the mud skipper harvest

Spatio-temporal variation of icthyofaunal diversity in Chandil reservoir

A systematic study was carried out in Chandil reservoir, of the icthyofaunal diversity, which is also supported by the

Jharkhand to determine the pattern of icthyofaunal diversity dominance plot of the diversity. Dominance plot of the fish

at different spatial and temporal scale. The periodic diversity based on different zones of tL,e reservoirs indicated

exploration in the reservoir recorded altogether 37 fish that higher fish diversity in transitional zone, followed by

species. The icthyofaunal diversity assessment was made riverine and lacustrine zones, but the dominance plot of

through spatially (riverine, transitional and lacustrine zones the seasonal icthyofaunal diversity indicated that most of

of the reservoir) and temporally (summer, monsoon and the seasons are having similar pattern of fish diversity.

winter season) stratified sampling using gill net and drag net Similarity percentage (SIMPER) analysis indicated that

Permutational multivariate analysis of variance small indigenous fishes viz. Salmophasia phu/o and

(PERMANOVA) indicated significant (p<0.05) spatial Chanda nama were the key species for that spatial

variations but non significant (p>0.05) temporal variations variations in the reservoir.
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Dominance plot showing the spatial and temporal variations of idhyofaunal diversity in Chandil reservoir

Lianthuamluaia, Sandhya K. M., U. K. Sarkar, Mishal P.,Vikash Kumar, Suman Kumari, Gunjan Karnatak and AK. Bera

Growth performance of Labeo rohifa fed with brewery waste in cages

Over wintered seeds of rohu, with average size of 35-50g fish group fed with floating vs sinking, soybean based vs

were stocked in GI cages of 5x5x3.5m3 dimension at soybean + brewery waste (50% replacement). Significantly

Maithon reservoir. The fishes were fed with experimental lower (p<0.05) weight gain and specific growth rate was

diets @ 5% of the body weight twice a day at two equal noted in treatment group where 50% of the soybean meal

instalments at 10.00 hr and 16.00 hr during the was replaced by brewery waste. However, 50% replacement

experimental trial. Growth monitoring of fishes after 90 day of soybean meal by brewery waste gives economic benefit of

offeeding trial revealed significant differences in weight gain Rs4.45 per kg of feed (16.4 % cost reduction) in comparison

%, SGR and feed conversion efficiency (p<0.05) between to soybean based feed.

M. A Hassan, Md. Aftabuddin, D. K. Meena and Mishal P.

Detection of Isoparorchis hypse/obagri, a digenean trematode in reservoir fish

During survey and fish stock assessment exercise in

Chandil reservoir, Jharkhand fish samples were examined

for disease occurrence. Spiny eel (Mastacembellus
armatus) and aor-tengra (Sperata seenghala) were found

to have black spots on ventral side of their body and

muscle. On post mortem examination metacercerial

stage of fluke were identified in body cavity and muscle of

Block cysts with metacercaria of Isoparorchis
hypse/obagri in body cavity of Sperata seenghala

these two fish species. Preliminary study using conventional

parasitological techniques" revealed presence of

metacercarial stage of Isoparorchis hypse/obagri (Billet: •.•.•

1898), a digenean trematode belonging to

Isoparorchidae family. This observation is a first report

from Chandil reservoir and its impact on fish health and

fisheries need to be explored.

Semicon carmine stained metacercaria of
Isoparorchis hypselobagri

AK. Bera, Mishal P., Lianthuamluaia, G. Karnataka and U.K Sarkar
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Macrophyte communities in selected beels of Assam in relation to stock enhancement

Macrophyte infestation was categorised into three groups -

low infestation « 25%), medium infestation (25-50%) and

high infestation (> 50%) coverage and the average fish yield

rates of the beels in each group was calculated. In the

stocked beels, lowest average fish yield (547.31 kg hcv')
was observed in beels with high macrophyte infestation and

the highest average fish yield (1076.59 kg ha·1y"1)in low

macrophyte infested beels suggesting inverse relationship

between fish yield and macrophyte coverage in stocked

beels. The average fish yield in the beels with medium

macrophyte infestation was 714 kg hcv'. Macrophyte

infestation rate also had management implications: lower

macrophyte infestation helped in fishing and other fishery

management. On the other hand, fishing and fishery

management were difficult in beels with high macrophyte

infestation. Stocking rate and fish production did not follow

a definite trend in the selected beels. However, better

managed beels were found to be stocked more rationally

(3000-7000 fingerlings/ha) and in the other bee Is, the

stocking was random, ranging from 500 to 70,000 fry or

fingerlings/ha. Among the unstocked ones, the beels with

medium macrophyte infestation had the highest average fish

yield (507 kg hov'). whereas low and high macrophyte-

infested beels had low average fish yield rates (147 and

139.6 kgha·1y"1respectively). Overall results suggested that

moderate (25-50%) macrophyte coverage may support

higher fish yield in unstocked beels, compared to low and' •..•

high infestation rate.

S. Yengkokpam, B. K. Bhattacharjya, D. Debnath, A. K. Yadav, P.Dos, N. Sharma, S. Borah, K. K. Sarma and N. S. Singh

Length-weight relationship of nine indigenous fish species from Deepor bee I of Assam

Macrophyte communities were assessed in ten stocked

(closed/ seasonally open) and ten unstocked (open) beels

(ox-bow lakes) located in 4 districts of Assam. Coverage of

macrophyte in the selected beels varied widely from 5 to

80%. Free-floating macrophytes were mainly constituted by

Eichorrnia sp. (>90%) in majority of these bee Is; other free-

floating macrophytes observed were Sa/vinia sp., Azolla sp.,

Pistia sp. and Lemna minor. Among the submerged

macrophytes, Hydrilla sp. was the dominant one, followed

by Vallisneria sp. and Ceratophyllum sp. Rooted emergent

macrophytes consisted of Nymphea sp., Nelumbo sp.,

Nymphoides sp. and Trapa sp. Marginal macrophytes were

found in most of the beels in low quantities and consisted of

Ipomea sp., Colocasia sp. and Christella sp. etc.

• Stocked beel • Unstocked beel
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Fish yield rate vis-a-vis macrophyte coverage in stocked and
unstocked bee/so

Length-weight relationships of nine small indigenous fish

species, namely, Puntius sophore (Hamilton, 1822),

Amblypharyngodon mola (Hamilton, 1822), Trichogaster
chuna (Hamilton, 1822), Trichogaster la/ius (Hamilton,

1822), Trichogaster fasciata (Bloch & Schneider, 1801),

Chanda nama (Hamilton, 1822), Parambassis lala
(Hamilton, 1822), Glossogobius giuris (Hamilton, 1822)

and Macrognathus aral (Bloch & Schneider, 1801) were

studied from Deepor beel, a Ramsar site located in

Assam, India. The selected species belonged to diverse

feeding groups (Herbivorous: 2; Zooplankton feeder: 1;

Omnivorous: 3; Insectivorous: 1 and Carnivorous: 2).

A total of 91 1 fish specimens were collected for the

present study on a monthly basis from February, 2016

to August, 2016. The study calculated "b" value from

2.778 (for Trichogaster fasciata) to 3.35 (for

Amblypharyngodon mola). Among the selected fish

species,4 species (T fasciata, T lalius, C. nama and M.
oral) showed negative allometric growth, 2 species

(P. lala and G. giuris) showed isometric growth and 3

species (T chuna, P. sophore and A. mola) showed

positive allometric growth.

S. Borah, B. K. Bhattacharjya, B. J. Saud, A. K. Yadav, D. Debnath, S. Yengkokpam, P.Dos, N. Sharma, N. S. Singh and K. K. Sarma
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in Morigaon and Mer beel (19 ha) located in Nagaon

districts. The selected beels represented three fish stock

enhcncernent conditions: (a) no stocking/ capture fisheries

(Sukdol-Sarubari), (b) supplementary stocking at moderate

density @ 2000 nos.! ha (Damal) and (c) supplementary

stocking at high density @ 3000 nos.! ha (Mer). One-way

Analysis of Variance (ANOVA), applied for assessing the

effect of stocking on the fish yield rate during the period of

2012-16, showed a significant difference (p<0.05) among

the studied beels. Fish yield was the lowest in the un-stocked

beel ranging from 367-717 kg hov' (average 472 kg hov'}.
Between the stocked beels, fish yield was higher in Mer beel

(range: 1300- 150 1 kg ha·1/, average 1381 kg ha·1y"1)than

that in Damal beel (range: 767-1307 kg ha'ly"l, average

924 kg hcv'}, indicating significantly higherfish yield in the

beel subjected to higher stocking density.

Impact of fish stock enhancement on fish yield in bee Is of Assam

Impact of fish stock enhancement was studied in three beels

of Assam, viz., Damal (15 ha) and Sukdol-Sarubari (17 ha)
1600

c
1400,-..i...
1200

l
~

1000

~ 800

:o! 600.~... 400
'-'•..

200

Sukdol Damal

BeeIs

Mer

Bar diagram of fish yield in selected beels of Assam. Different small
letters over error bars represent significant difference among the
means

A. K. Yadav, B. K. Bhattacharjya, P. Dos, D. Debnath, S. Yengkokpam, S. Borah, N. Sharma and N. S. Singh

Assessment of economic loss due to fish diseases and mortality in floodplain wetlands of Assam

Surveys were conducted in 24 floodplain wetlands (beels) of

Nagaon and 30 floodplain wetlands of Morigaon districts of

Assam to assess economic loss from fish diseases and

mortality. In Nagaon district, the average operational area of

each beel and its production were recorded as 28 ha and

827 kg/ha, respectively. The average annual economic loss

(as percentage of total production) and total economic loss

(in <) were estimated at 13.46% and 3,66,205 per beel. The

beels were mostly stocked with smaller fingerlings at higher

stocking densities (average SD 27,159 nos.!ha), which

could be one of the reasons for higher loss in terms of money

spent on fish seed. In Morigaon district, the average

operational area of each beel and its production were

recorded as 35.47 ha and 549 kg/ha, respectively.

The average annual economic loss (as percentage of

total production) and total economic loss (in <) were 11 .05%

and 8,445 per beel. The beels in Morigaon district were

reported to be stocked at low de~sities (average 894 nos.!

halo Fish mortalities in beels were observed due to ulcerative

diseases in winter, dropsy, fin rot, and occasionally "hole in

the head". However, large scale mortality without any clinical

symptoms takes place due to sudden environmental

degradation from waste waters. Some of the predisposing

factors for fish mortality in beels were identified as

effluent/waste water discharge from domestic or commercial

activities in the connecting river channels, large-scale jute

retting in beels, indiscriminate stocking, excessive growth of

macrophytes, mainly Eichhornia.

D. Debnath, S. K. Manna and D. J. Dev Nath

Salinity trend in the Chilika lagoon

Chiliko lagoon consists of four ecological sectors i.e., Outer and temporal variations in salinity levels, which in turn affect

Channel, Central sector, Northern sector and Southern the biological functions of the lagoon. Historical average

sector based on salinity gradients. The exchange of water monthly time series data on salinity of the four sectors from

between the lagoon and sea through tidal inlets and March 2001 to March 2010 was analyzed using Structural

freshwater ingress through rivers lead to considerable spatial Time Series Modeling (STSM). The monthly average salinity



Salinity trend In outer channel of Chiliko

R. K. Raman, V R. Suresh, S. K. Karna and B. K. Dos

(ppt) in March 2001 and March 2010 were 32.2 and 26.76
in Outer Channel, 12.94 and 9.68 in Southern sector,

12.71 and 6.83 in Central sector, 5.49 and 3.62 in

Northern sector, respectively. Results revealed significant

(p < 0.05) annual fluctuation of salinity in Central sector

(R2= 0.65), Northern sector (R2= 0.44) and Southern sector

(R2 = 0.71). However, there has been significant (p < 0.05,
R2 = 0.67) linear decline in salinity in Outer Channel (Fig.).

This indicate progressive decline in freshwater ingress into

the lagoon over the years, probably due to sedimentation of

sea mouth, suggesting bathymetric investigation of the

current status of the sea mouth.
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Food consumption and morbidity pattern of the fishers of Namkhana Block, Sundarbans

Survey conducted in Madanganj, Namkhana in the

Sundarban area revealed that local people largely preferred

Indian Major Carps (IMC) as compared to Small Indigenous
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Treatment seeking behaviour of people of Namkhana area

Fishes (SIFs). People of low i~come group (23%) tend to

consume local estuarine fishes like "Lote" (Horpodon
nehereus), "Chuno" (Stolepherus sp.), "Gang mourala"

(Escuoloso thorocoto), "Amudi" (Coilio sp.) etc. to meet their

protein needs. Fishes contributed more than 95% of the

protein consumption of the village people, and chicken,

mutton and egg consumption are meagre. Consumption of

pulses mostly Khesari (Lathyrus sotivus), was found to be

occasional. The morbidity pattern. of the villagers revealed

linkage between poverty, under-nutrition and lack of

hygiene. The most prevalent health issues were eye disease, •. ..•
fever, diarrhoea, skin diseases,headache and joint pain. A

look into their treatment seeking behaviour revealed a

tendency to consult non-qualified village doctors (36%) over

qualified doctors, mainly due to economic reasons.

Aparna Roy, Md. Aftabuddin, Archana Sinha, Pranay Parida, Abhishek Ghosh and Supriti Bayen

Changing pattern of Chlorophyll-a content and climatic variability in Lower Ganges Basin

A study was carried out to determine the effect of selected

environmental variables on Chlorophyll-a (chi-a)

concentration in the freshwater stretch of river Hooghly at

Tribeni and Godakhali. The study showed a positive

correlation (p<O.Ol) of chl-a with air temperature and

total alkalinity while a negative correlation (p<O.Ol) had

been established with nitrate. Present study also showed an

increased level of chl-a concentration in the freshwater

stretch of river Hooghly in comparison with the previous

study (Bhaumik and Sharma, 2012) at Tribeni (0.025 f.1g/l)

and Godakhali (0.012 f.1g/I). Further, the negative

relationship between Chl-a and nitrate would be validated

by the fact that phytoplankton community utilizes the

nitrate content of the water for theirecological

functions. A strong negative correlation between dissolved

oxygen and air and water temperature stands as an



evidence for the rapid breakdown of detritus due to

temperature rise in tropical aquatic ecosystem. A positive

correlation (p<0.05) of chl-a with pH and specific

conductivity showed the assimilation of CO2 by primary

producers leads to higher pH value. In terms of the relative

importance of individual environmental parameters

influencing chlorophyll- a concentration, water temperature

(% of R2= 33.13) was the most important and place effect

was least important (% of R2= 3.4) among the studied

climato-hydrochemical parameters considered.

Soma Dos Sarkar, U. K. Sarkar, M. Naskar, K. Roy and AK. Bose

Influence of climatic variables on fish production in Bhomra wetland, West Bengal

Bhomra wetland in Nadia district of West Bengal is a semi-

closed ox-bow wetland with water spread area of 45.7 ha, of

which active fishing is carried out in 20-25 ha area. Climate

change analysis during 1985-2015 with downscaled and

high definition grid data over Bhomra beel indicated 0.18cC

rise in mean air temperature and 185 mm decrease in total

rainfall over the area. Stepwise regression with 15 years fish

production data (2000-2015) revealed a positive

relationship between fish yield and mean air temperature

(r=0.517, p<0.05) while fish harvesting efficiency was

inversely related to rainfall (r= -0.543, p<0.05). Preliminary

studies indicated that if the present trend of climate change

over the region continues to proceed at same pace, an

increase in both fish yield (+ 112.55 kg/year) and fish

harvesting efficiency (+2.27 percent/year) is likely be

expected. Positive correlation of fish production with

temperature may be attributed to higher growth rate due to

increased plankton production through higher nutrient

cycling, while the inverse relation with rainfall may be due to

reduced fishing activities, closed fishing, and escapement of

stocked fishes owing to flooding. The study suggests rise in

temperature over the years within physiological range of fish

species will have beneficial impact on fish production.

However, aggravating water stress and sedimentation in

Bhomra wetland may adversely affect water retention

capacity and thus fish production from the wetland in future.

Bhomra Beef (22°58'49.2"N 88°37'48.0"E), Nadia, West Bengal

G. Karnatak, U.K. Sarkar and K. Roy

Collaborative fish stock enhancement programme at Sorbhog beel, Barpeta district of Assam

ICAR-CIFRI Regional Centre, Guwahati carried out fish stock

enhancement programme in Sorbhog bee I (34 ho], Barpeta

district of Assam under the NEH component of the Institute in

collaboration with AFDC Ltd., Guwahati. Fingerlings of

Cat/a cat/a, Labeo rohita and Cirrhinus mriga/a were stocked

in the beel @ 3,000 nos./ha in October, 20 15.The first and

second sampling was carried out after 3 and 6 months of

stocking. Good growth performance was observed in rohu

with a weight gain of 330.67%, followed by catla (238.9%)

and mrigal (81.56%).

B. K. Bhattacharjya, P.Das, S. Borah, S. Yengkokpam, D. Debnath, A K. Yadav, N. Sharma, N. S. Singh and K. K. Sarma



Cage culture in reservoirs of Himachal Pradesh: An initiative by ICAR-CIFRI

The Institute is implanting demonstration of cage culture

technology in Himachal Pradesh reservoirs in collaboration

with Department of Fisheries, Govt. of Himachal Pradesh. A

total of forty eight (48) HDPE floating cages (6mx4mx4m)

have been installed at Bhakra in Govindsagar and Khatiyar

in Pong reservoir. Fish seed of Pangasianodon
hypophtha/mus (Pangasius) of average 50 mm siz (0.8-0/9 g

weight) were stocked in Govind sagar reservoir and Pong

reservoir during May 2016. The stock is regularly monitored

for growth, feed intake and health.

A.K. Dos, U.K. Sarkar, D. Panda, Vikash Kumar, P.Mishal, G. Karnatak and B.K. Dos

Trainings conducted

SI. Name of the training Date Venue Participants
No.
1 Inland open water fisheries June 02-08, ClFRI, H.G. 24 farmers from

management & development 2016 Barackpore Muzaffarpur,Bihar
2 Inland open water fisheries June 22-28, ClFRI, H.G. 26 farmers from E.Champa

management & development 2016 Barackpore ran (Motihari), Bihar

3 Inland open water fisheries July 02-08, ClFRI, H.G. 30 farmers from W. Cham
manaaement & development 2016 Barackpore paron (Betia), Bihar

4 Inland Fisheries Management July 15-24, CIFRI, H.G. Student of P.K. Roy
for P.G. Students 2016 Barackpore Memorial College,

Dhanbad (14) & P.G.
Studentsof Vinoba Bhave
Un iversity,Hazari bag (6).

5 Inland open water fisheries July 22-28, ClFRI, H.G. 27 farmers from Vaishali,
management & development 2016 Barackpore Bihar

6 Application of Statistical tools August 02-12, ClFRI, H.G. 6 project staff from Wetland
for assessment of aquatic 2016 Borockpore Researchand Training
ecology and fisheries Center, CDA, Balugaon,

Odisha
7 Inland open water fisheries August 04-10, ClFRI, H.G. 25 farmers from Gopalgunj,

management & development 2016 Barackpore Bihar
8 Inland Fisheries August 06-16, ClFRI, H.G. 7 M.F. Sc. Students of

Management 2016 Barackpore CIFE Mumbai under
II FRM Division.

9 Inland open water fisheries August 22-28, CIFRI, H.G. 26 farmers from Saran,
management & development 2016 Barackpore Bihar

10 Inland Fisheries Management August 29-01 CIFRI, H.G. 12 DoF Officials from
2016 Barackpore Chhattisgarh

11 Skill Development Training on September ClFRI, H.G. 28 farmers from
inland open water fisheries 02-08,2016 Barackpore Samastipur, Bihar
management & development

12 Inland open water fisheries September CIFRI, H.G. 28 farmers from Saharsa,
management & development 17-23 2016 Barackpore Bihar



51. Particulars of visitors Date
No.
1 Seven M. Se. (4th Semester with Fish Biolo & Fisher Science) April21,2016

students & two Professors-In charge from Department of Zoology,
Pandu College, Guwahati University

2 Fortythree B. F.Se.(Final year) students & two Professor-Incharge May 03, 2016
from College of Fisheries, Mangaluru

3 Twelve P.G. students, Dept. of Zoology (Fishery & Aquaculture Special) & two June01,2016
Professors-In charge from Vidyasagar College, Kolkata

Twentythree School Teachers from Kendriya Vidyalaya
. '

4 June06,2016
5 Twenty trainees from Manipur, IFTC July 25, 2016
6 Twentyone M. F.Se.students (3rd year)& one Assistant Professor In Au gust 06,

charge from College of Fisheries, Nellor, Andhra Pradesh 2016
7 Sixteen B.F.Se.students from College of Fisheries, Raha, Assam September 14,

2016
8 Twenty final year B. F.Se. students & two Professor-Incharges from College of Fisheries, September 18-21,

GBPUAT, Pantnagar, Uttrakhand 2016

.,....•

Exhibitions

51. Date Name of the programme Place
No.
1 April 24-25, Punjab Fish Festival-2016 GADVASU

2016 Ludhiana
2 April 27-29, 3ra PAFCongress and Seminar on Social ICAR-ClFE,

2016 entrepreneurship in aquaculture Mumbai
3 August 10-14, zo= National Agriculture Exhibition, organised by Central Surer Math, Dum Dum

2016 Calcutta Science & Culture Organization for Youth

4 September Jharkhand Matsya Mahotsav-2016 Vidhan Sabha Ground,
22-23,2016 Dhurwa, Ranchi

Exposure / Educational Visits of Farmers/Students

Awards/ Recognitions

• Dr. Archana Sinha, Principal Scientist, was
awarded with the Bharat Gaurav Award by India
International Friendship Society, New Delhi.

• Dr. B. K. Bhattacharjya, Principal Scientist,
continued to be the Expert Member of Assam
State Biodiversity Board, Guwahati.

• Dr. PronobDos, Scientist, served as the Expert in
Aquaculture in All India Radio,Guwahati.

• Dr. U.K. Sarkar, Head of RWF Division, was
recognised as an Expert Member for the project

review committee of the Department of
Scientific and Industrial Research(DSIR),Govt.
of India, New Delhi. He Co- Chaired the technical
session and also acted as invited speaker in the
National Conference on Mahseer Conservation
held at Indore from 8-10 September, 2016. He
was also invited as a TechnicalExpertby the State
FisheriesDepartment, Govt. of West Bengal for
delivering talk on the occasion on Wetland
Dayon 16.06.2016.
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New appointments

Nine ARS Scientists joined the institute in April 2016

Mr. Himanshu Sekhar Swain Mr. Tasso Tayung
Aquaculture Aquaculture

Mr. Mitesh H. Ramteke Ms. Prajna Ritambhara Behera
Aquaculture FRM

Mr. Pranob Gogoi
FRM

Ms. Pritijyoti Majhi
FRM

Mr. Vikas Kumar
Agri. Chemicals

Mr. Satya Narayan Sahoo
Fish Health

Mr. Shravan Kumar Sharma
FRM

Superannuations

Name & Designation Last place of posting Date of superannuation

Shri M. Balmiki, SSS ICAR-CiFRI, Barrackpore May 31,2016
Shri A. K. Goswami, STA (T-4) ICAR-CIFRI Guwahati RRC June 30, 2016
Shri K. C. Dos, SSS ICAR-CiFRI Guwahati RRC June 30,2016
Shri G. Lal, SSS ICAR-CiFRI Allahabad RRC July 31, 2016
Shri U. Nayak, SSS ICAR-CiFRI, Barrackpore July 31,2016
Shri J. Balmiki, Senior Technician e ICAR-CiFRI, Barrackpore August 31,2016
Shri A. K. Bhanja, SSS ICAR-CIFRI, Barrackpore August 31,2016
Smt. Anita Majumder, MO ICAR-CIFRI, Barrackpore September 30,2016

Transfers
-

Name & Designation From To
Shri. Gulshan Kumar Sharma ICAR-CIFRI, Borrockpore ICAR-CAZRI, Jodhpur
Mr. NJngthoujom Samarendra Singh '1ft' ICAR-CiFRI, Borrockoore ICAR-CiFRI, Guwahati,RRC
Mr. Vaisakh G., Scientist ICAR-CiFRI Allahabad RRC ICAR-CiFRI Vadodara RRC
Dr. D~babrata Panda, Scientist e ICAR-CiFRI, Barrackpore ICAR-CiFA Bhubaneswar



Promotions

Name & Designation Promoted to With effect from

Dr. D.N. Jha, Scientist Scientist, RGP 7000 November 06,2013
Shri Sanjeev Kumar Sahu, Scientist Scientist, RGP 9000 February 25,2014
Shri Tarun Kanti Halder, Sr. Technician Technical Assistant August 12,2014

Dr. Absar Alam, Scientist Scientist, RGP 7000 August 14,2014
Shri Santosh Kumar Biswas, S.lA. Technical Officer February 03,2015
Shri Amulya Kakati, Technician Senior Technician May 25,2015

Meetings

Launching offisheries project under Namami Gange

Launching ceremony of the prestigious project "Assessment of

Fish and Fisheries of the Ganga river system for developing

suitable Conservation and Restoration Plan"sanctioned by National

Meeting at Barrackpore

Mission for Clea n Ganga (NMCG) under Namami Gange was held

on July 07,2016 simultaneously in the institute head quarter at

Barrackpore and Allahabad Regional Centre.

The programme at Barrackpore was graced by Prof. R. K.

Kole, Head, Dept of Agricultural Chemicals, BCKV as Chief

Guest and Dr. M. K. Das, Former Head, FREM Division,

C1FRI as Guest of Honour. The launching function at

Allahabad Centre was inaugurated by Shri Shyama Charan

Gupta, Memberof Parliament (M.P.), Allahabad. The various

activities envisaged under the project during its 5 years

duration include exploratory survey of the river Ganga;

assessment of fish diversity and composition at selected sites;

stock assessment of selected cold and warm water species;

seed production of selected fish species from riverine

brooders and ranching in depleted river stretches;

awareness programs, identification of conservation sites and

preparation of the fisheries conservation and restoration

plan forthe Ganga river system.

Meeting at Allahabad

6th Advisory committee meeting of NASF project on

Hilsa

The sixth Advisory Committee Meeting of the project "Stock

characterization, captive breeding, seed production and

culture of hilsa (Tenua/osa ilisha)", funded by ICAR-National

Agricultural Science Fund (NASF) on a consortium mode

involving six ICAR fisheries research Institutes (CIFRI,

NBFGR, CIFE, C1FA, C1BA, CMFRI) and one University

(Viswa Bharati University), was held during 30-31 August

2016 at the Institute Hqs, Barrackpore. The Advisory

Committee reviewed the progress of project. Dr. K.K. Vass,

former Director C1FRI and Chairman stressed the need for

achieving all the committed deliverables on time. Dr. P. K.

14
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The Institute Research Committee Meeting 2015-16 was

held at Barrackpore during May 23-25, 2016. Dr. V. R.

Suresh, Director (Acting) chaired the meeting. All the

Scientists including the Scientist probationers attended the

meeting. The house recounted the contributions of Prof. A. P.
Sharma, former Director of the Institute and paid tributes to

two ClFRlans, Prof. H. P. C. Shetty and Mr. James Murmu,

Agrawal, ADG, NASF, emphasised need for protection of IRe meeting
raw data and information generated through the repository

system of NASF. Dr. B. K. Das, Director, ICAR-CiFRI, stressed

upon the committed deliverables; more research attention

on breeding and culture of hilsa. Dr. K. G. Padmakumar,

Director, International Below Sea Level Farming Research

Institute, Kerala and member of the advisory committee

emphasised the need to look into the impact of climate

change on hilsa and also stressed on aspects of developing

hilsa brood stock under captivity. Mr. R. F.Lepcha, Additional

Meeting at Barrackpore

Director, Dr. Saptarshi Biswas, Assistant Director,

Department of Fisheries, West Bengal and members of the

advisory committee also participated in the meeting. The

committee suggested that ICAR-CIFRI should formulate

policy guidelines for hilso management based on the

findings of the project. On 31 st August, the Advisory

Committee and the project partners visited one of the partner

Institute, the Regional Research Center of ICAR-CiFA at

Kalyani, to monitor the activities and progress made under

the project.

Filed visit to ICAR-CIFA, Kalyani farm

....•

who passed away recently. In his initial remarks, the

Chairman stressed that the research programmes of inland

open water fisheries need to be based on ecosystem

approach with focus on sustainable monagement. He urged

all the Scientists to fulfill the targets assigned to them within

the stipulated time as most of the projects will be ending by

March 201 7. He also stressed on critical analysis and

interpretation of the results. He then briefly presented the

recommendations of Research Advisory Committee (RAC)

meeting held during March 2016. All the Scientists

presented their research and other achievements made

during 2015-16 which were critically assessed and

recommendations/ action points suggested.



and Shri Bimal Borah, Hon'ble MLA, Tingkhong legislative

constituency, Assam graced the valedictory session of the

workshop. A total of 77 participants including fish farmers

and Fishery Extension Officers, Deputy Director and Joint

Directorfrom Department of Fisheries covering 17 districts of

Assam; officials from National Fisheries Development Board

Regional Centre, Guwahati; College of Fisheries (MU),

Raha, FISHCOPFED Regional Centre, Guwahati, Fisheries

NGO and private sector enterprises participated in the

workshop.

Meeting of the ICAR retired employees association

The ICAR retired employees association meeting was

organised at ICAR-CIFRI, Barrackpore on 27 September,

2016. The Director of ICAR-CIFRI chaired the meeting. Dr.

K.K. Satapathy, Ex-Director, ICAR-NIRJAFT, Dr. Dipak Sarkar,

Ex-Director, ICAR-NBSS & LUp, Dr. Samir Kanti Naskar, Ex-

Director, ICAR-Central Tuber Crops Research Institute and

50 other ICAR retired employees participated in the meeting.

During the meeting, the matters related to pension, medical

facilities of pensioners and other related issues were

discussed.

Events

DDG (Fisheries Sc.) visited ICAR-CIFRI

Dr. J. K. Jena, DDG (Fisheries Sc.), ICAR, New Delhi visited

ICAR-CIFRI for the second time in this year on May 20th

2016. He interacted with all the Scientists and enquired

about the ongoing research projects. He also discussed the

administrative and financial issues with the administrative

and financial staff of the institute.

Union Minister for Agriculture and Farmers Welfare
visited Allahabad Regional Centre of ICAR-CIFRI

Shri Radha Mohan Singh, Honourable Union Minister of

Agriculture and Farmers Welfare visited Allahabad Regional

Centre of the Institute on 13th June 2016. While addressing

the staff, he stressed upon need of dissemination of

technologies developed by the institutes to end users. He

suggested the scientists to submit approved technologies in

DARE/I CAR e-book for better visibility of research work. He

felt the need for conservation of valuable indigenous fish

diversity and control on rapid invasion of exotic fishes in the

major rivers. He also emphasized greater need of

involvement of scientists ih.Mere Gaon Mera Gaurav and

other central sponsored schemes. He appreciated the

ongoing works of the Centre on open water fisheries

resources of the region, demonstration and up-scaling of
pen culture for fish yield enhancement from wetlands and '.,

new initiatives on conservation and restoration of valuable

fish species of river Ganga under National Mission on Clean

Ganga (NMCG) project. Earlier, Dr. K. D. Joshi, Head of the

Centre, appraised the Honourable minister about the

achievements ofthe Centre and major ongoing activities. Dr.

U. S. Gautam, Director, ICAR - ATARI, Kanpur, was also

present during the visit.
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Secretory, DAREand DG, ICARvisited ICAR-CIFRI

Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR
visited ICAR-Central Inland Fisheries Research Institute,
Barrackpore Kolkata on is" June 2016 for the first time
after he assumed office. In his address, he said that the
foundation of inland fisheries growth in India was laid by
ClFRI and to move forward we must focus on changes that
occurred in resource size, habitat characteristics, biodiversity
of the open water-bodies and the impact of pollution and
climate change on these resources over the decades. He
lauded the Institute's effort in mapping of open-water
resources of different states on GIS platform. He
emphasized that the Hon'ble Prime Minister has given the
call for "Blue Revolution" and this institute has to playa
very big role in this endeavor.

Dr. J. K. Jena, DOG (FisheriesSciences) emphasized on the
role played by this institute as the leader of inland fisheries
during last seven decades. Earlier, Dr. V. R. Suresh, Director
(Acting) briefed the activities and achievements of ICAR-
ClFRI. Dr. Gopal Krishna, Director cum Vice Chancellor
(Acting) ICAR-ClFE, Mumbai and Dr. P. G. Karmakar,
Director, ICAR-CRIJAF,Barrackpore were also present on this
occasion.
International yoga day

The institute celebrated International Yoga Doyon 21 stJune,
2016. The Yoga Sessionwas conducted under the guidance
of eminent Yoga experts, Mrs. Romela Mustafi and Mr. Sujit
Ghorei of Yoga Kendra, Barrackpore based on the Common
Yoga Protocol provided by Ministry of AYUSH, Government
of India. Earlier, on 20th June, 2016 a Workshop on, "Health

benefits of Yoga" and a practice session was also organized.
Staff members of ICAR-CiFRI and their family members
attended the program.

Notional fish formers' day

ICAR-CIFRI,Barrackpore celebrated National Fish Farmers'
Doyon io' July 2016. Prof. Purnendu Biswas, Vice
Chancellor, West Bengal University of Animal and Fishery
Sciences, graced the occasion as Chief Guest. In his
address, he urged State Government, ICAR-CiFRI,
Universities, Entrepreneurs arid Fishfarmers to join hands for
judicious utilization of the resources for the development of
Fisheries Sector. He called for more interaction between
innovative farmers of different States. .. ~.-'"\

Sri Silbhadra Dutta, Member of Legislative Assembly, West
Bengal, Guest of Honour. emphasized on more
collaborative work through Centre-State coordination for



farmers' welfare and bringing research findings to farmers

field. More than 100 farmers, State Government

Officials, Scientists and staff of ClFRI attended the

function. Six progressive fish farmers, representing West

Bengal, Bihar, Jharkhand were conferred "Best Fish

Farmer Award 2016" by the Institute.

ICAR foundation day

The institute celebrated ICAR Foundation Day at the Head

Quarters on July 16, 2016. Dr. V. R. Suresh, Director

(Acting). Dr. U. K. Sarkar, Head, RWF Division, Mr. N.K. Jha,

AO, Dr. B. C. Jha, Former, HoD, and the other staff members

of ClFRI shared their experiences on working in ClFRI.Dr.

Utpal Bhaumik, Former HOD.

Independence day

The institute celebrated the 70th Independence Day of India

at the ICAR-CiFRI, Barrackpore with great enthusiasm.

Director, Dr. B.K Dos hoisted the tri-colour and paid rich

tribute to the nation. In his maiden Independence Day

speech, he addressed the staff and their family members and

emphasized that present young generation should

remember the sacrifice made by our earlier leaders. He also

spoke about the contribution of ICAR as well as ICAR-CiFRI

in nation building. ClFRI staff and their family members

organized cultural events during the Independence Day

celebration.

Installed CIFRI model cage in the campus pond
~,."'\

A 'CiFRI Model Cage' was installed on the occasion of AZADI

70 to showcase ClFRl's contribution in the field of cage

culture in inland fisheries. All the ICAR-CIFRI staff gathered

on the occasion. This model cage culture will help in hands-

on-training and capacity building programmes on 'Inland

Fisheries Management'.

- --~ -- -~



Inauguration of 'Office-cum Ladies Room' for women cell

An "Office-cum Ladies

Room for Women

Cell" was inaugurated

on 15th August, 2016.

The members of ClFRI

Women Cell and

Women Complaint

Committee joined

hands together to

organize a cultural

programme on the

occasion of AZADI 70.

The room was allotted

for better functioning

of the women cell.
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Tribal Sub Plan activities

The Institute is continuing its efforts to uplift the socio-

economic condition of the tribals in different parts of the

country under the Tribal Sub Plan (TSP) programme. In the

same tempo 32,000 fish fingerlings of Indian major carps

were stocked in six freshwater and four brackishwater ponds

with water area of 0.66 ha in Khansaheb village of Sagar

Block of South 24 Parganas district in western side of the

Sundarbans during the month of August, 2016. Inorganic

fertilizers and fish feed were also distributed to the tribal

fishers benefitting 40 tribal families in derelict ponds.

Stocking of fingerlings in Sagar Block of
South 24 Parganas district

I

Training-cum-mass awareness progromme at Sagar Block of South
24 Parganas district

A training-cum-mass awareness programme for utilization of

derelict open water to rear and produce indigenous fish was

organized during 16-17 September 2016. Proper stocking

and effect of exotic species in the culture system were also

discussed.

The programme was presided over by Dr. B.K. Das, Director,

ICAR-CIFRI, Barrackpore. Smt. Mala Sinha, Pradhan, Khas

Ramkarer Char Panchayat Samiti, Shri. Jagdish Chandra

. Barui, Joint BDO, Sagar; Shri. Ashok Kumar Das, FEO,

Sagar, Department of Fisheries, W.B.; Shri. Kanai Hembram,

President, Adivasi Sangha and C1FRI Scientists were among

the dignitaries present on the occasion. A total of twelve cast

nets, two drag nets, nets & rope for fencing the water bodies

and one 5 HP water pump were distributed by the institute to

the beneficiaries. A total of 250 fishers/fish farmers

participated, of which 150 were tribal women farmers.

Distribution of inputs at Sagar Blo~k of South 24 Parganas district

In the eastern flank of Sundarbans, ICAR-C1FRI has been

undertaking TSP activities in Kalitala Gram Panchyat in

Hingalganj block of North 24 Parganas district of West ..••

Bengal. A team visited and inspected the Sagunkhali Canal

at Samsernagar during 22-23 July, 2016 from where fish

mortality was reported by fishers. After ana lysing the water

and fish samples necessay technical advice were given to

fishers for controlling fish mortality in the canal.

Water quality analysis in canals



Investigation of fish disease
A total of 35,000 advanced fingerlings (8- 10 cm size) of

Indian major carps namely Cat/a cat/a, Labeo rohita and

Cirrhinus mriga/a were stocked in three canals with a total

water area 0.07 sq. km during the month of August, 2016.

CIFRI personnel, tribal fishers, local Panchyat members and

forest department (Govt. of West Bengal) personnel took

active part in the stocking of fish seeds. Forty one tribal

families are being benefitted through the programme.

Stocking of fingerlings at Kalitala canal

In another attempt, two canals, namely, Adibasipara

(0.01 sq.km) at Birajnagar and Harintana (0.05 sq. km) at

Satyanarayanpur in Bali Island (Sundarbans), Gosaba

Block, South 24 parganas, were stocked with advanced

fingerlings of Indian major carps @5000 nos 10.01 sq. km.

during September 7-9, 2016. Twenty seven tribal families

are being benefited from the carp rearing programme in

canals. The CIFRI personnel provided technical guidance to

tribal fishers for post stocking management of carp seeds in

these canals.

The institute has also attempted to improve the livelihood

of the tribal fishers of Purulia district of West Bengal

through development of fisheries in the check dams and

bundhs under TSP. 35,000 advanced fingerlings of Cat/a
cat/a, Labeo rohita and Cirrhinus mriga/a were stocked in

Chakka Dam (7.0 hectare) located at Rajakhanda village,

Puncha Block, and 6000 advanced fingerlings each were

stocked at Sarak Bundh (1.2 hectare) and Upper Bundh

(1.2 hectare) at Village Pochagora under Kashipur Block,

on 151 and 2"d October, 2016, respectively in the presence

of local Panchyat members. Ninety five tribal families

are being benefited from this programme.

Stocking of fingerlings at Purulio

Allahabad Centre has been conducting multiple fisheries

development activities in the tribal areas of Chandan

Chouki, Paliya Lakhimpur Kheri, Uttar Pradesh under TSP for

last few years. In the same tempo, the Centre conducted

activities including training cum awareness programme and

distribution of fish seed (fingerlings) and feed in the first week

of September 2016. About 60 participants comprising

farmers and fishers attended the awareness programme and

benefited from inputs distribution. Quality fish seed in the

form of fingerlings (235 kg., comprising Indian major carps

and exotic carps) were distributed to 47 progressive tribal fish

farmers and stocked in their ponds. Fish feed (12.0 quintals,

comprising mustard oil cake and rice bran in the ratio of 1: 1)

@ 30 kg Ifarmers to 40 farmers was also distributed. The

beneficiaries were from tribal villages of in and around



Chandan Chouki area, Paliya tehsil, Lakhimpur-Kheri

district, Uttar Pradesh.

Seed and feed distribution

Mera Gaon Mera Gaurav programme

ICAR- ClFRI Scientists adopted around 90 villages under

Mera Gaon Mera Gaurav programme and are

disseminating knowledge through discussion, meetings,

phone calls, kisan gosthi and distribution of literatures for

overall agricultural development. Scientists of Barrackpore

Headquarters hold discussion with the farmers/Gosthi
regarding productivity enhancement of agriculture crops,

livestock and fisheries, effective method of pest and disease

management, management of fish culture ponds,

conservation of small indigenous fishes etc. In the process

various problems were identified including non-availability

of certified seeds in time, lack of awareness on hazards of use

of non-recyclable plastics, lack of proper knowledge about

scientific fish farming, poor storage condition of fish feeds,

lack of facility for soil and water quality testing, scarcity of

labour during peak agricultural season, lack of remunerative

process for farm produce, low irrigation facility. Linkages

were made with several agencies including nearby Krishi
Vigyan Kendras, State Departments, local Panchayat, NGOs

and ICAR institutes.

Scientists generated awareness on various issues

including fish diseases, nursery pond management,

hilsa conservation, soil and water testing, improved

variety of crops, and pest/disease incidences in

agricultural crops. Various literatures including

leaflets, pamphlets on wide range of issues like 'Hilsa

conservation for future generation', 'Integrated fish

Interaction with farmers

farming', 'Composite Fish Farming in Ponds',

'Potential of cage culture in Indian water', 'Fisheries

management of floodplain wetlands', 'EUS disease in

Fish', 'Pen culture in Beels', 'Fish as. Health food' were
distributed among the farmers. - >••

--~- -Distribution of literatures

Scientists of Guwahati centre visited the adopted villages and

organized an interactive programme in association with a Trust

who are working for upliftment of the farmers on community-

management principles. Farmers in the village mostly belong

to scheduled caste and tribe families (75%). The scientists ofthe



centre visited the water bodies and made preliminary

assessment of water quality as well as discussions with the fish

farmers including the Trust members. In the interactive session,

the team discussed about principles and practices in aqua-

farming for development offisheries in the area.

,
Discussion with Pradhan of Akaipur Panchayat

Interactive programme on fisheries development at
Jajikona village, Kamrup, Assam

Swachh Bharat Abhiyaan

On the occasion of Swachhta Pakhwara started on 16th

May, 2016 a team led by Dr. B. P.Mohanty, Head, FREM

Division visited Mahadevananda Vidyalaya in the vicinity of

ClFRI Headquarters to sensitize the students. Soaps/hand

washes were distributed for making campaign more effective

among the school children.

Distribution of soaps and other sanitizers among
school children in Barrackpore

A cleanliness campaign was also organized by the institute at

Sagar Island, Sundarbans on 16th September, 2016. The

programme was organized at Ramkar K.M. Samabay Pre-

Primary School, Khanshaheber Abad to sensitize the school

children and their parents on importance of cleanliness in

day-to-day life. An interactive session with the children and

their teachers was also organized. Soaps/hand washes

were distributed among the school children. A cleanliness

rallywith the people of Khanshaheb Abad village was also

organized to generate awareness among villagers of Sagar

Island about Swachhata Abhiyan.

A special Swachhata Pakhwara was observed at ICAR-CiFRI

Regional Centre, Guwahati during May 16-30,2016. The

Pakhwara started with oath taking ceremony followed by

special cleanliness drive inside the Centre. All staff members

participated in the day-long cleaning drive inside the

24



Awareness campaign at Sundorbcn villages

Swachh Bharat Abhiyan at a Sundarban villages

premises of the Centre. On the next day a meeting of all

Heads of Offices located in the Central block of HOUSEFED

Complex (10 offices) was convened at the Centre to discuss

ways and means to maintain overall cleanliness of the

building. CIFRI centre took the lead role and completed the

overall cleaning work in three subsequent week-ends.

Swachhta pledge by the staff of CIFRI
Regional Centre, Guwahati

Cleaning of laboratories, garages, lobbies, repairing and

painting of grills was performed in a phased manner in the

remaining days of the fortnight. Staff of the Centre also

. participated in a special cleanliness drive organized by

HOUSEFED employee's association on 12'h August.

Special cleanliness drive at the premises
of the HOUSEFED Complex

Cleaning of office and office premises as Vadodara



Flash back: CIFRI @ 1980s

The mandate of the Institute was modified giving added
emphasis on capture fisheries resources
of the country and the Institute was
rechristened as Central Inland Capture
Fisheries Research Institute (CICFRI) with
effect from 01. 04. 1987. Under the
changed setup, the CICFRI was entrusted

with the responsibility to conduct research on open water
bodies where the fisheries management norms are closely
associated with environmental monitoring and conservation· ' ...•
conducted under three divisions namely Riverine Division,
with its headquarters at Allahabad, the Lacustrine
Division with its headquarters at Bangalore and the Estuarine
Division with its headquarters at Barrackpore. In the year
1988-89 the Institute's researches were organized under 20
research projects and a central Sector scheme carried out
through its 15 research centres and 5 survey centres.

Freshwater Aquaculture Research & Training Centre, Dhauli

In the year 1980 ClFRI was one of the biggest research

institutes under ICAR with 250 scientific and technical

Dr. A.Y. Natarajan Dr. Arun G. Jhingran
personnel working under 37 research/survey centres spread

across the country. The provision of funds for the financial

year 1980-1981 was Rs. 1.78 crores which increased to Rs.

2.96 crores in 1989-90. Dr. A.v. Natarajan was at the helm

of affairs up to 23.5.1986 followed by Dr. Arun G. Jhingran.

Construction of Freshwater Aquaculture Research & Training

Centre (FARTC) consisting of 31 laboratory rooms, one

conference room, one library, auditorium, aquarium, 110

quarters for staff and trainees hostel have been completed in

the early 1980s. The office of FARTC has been shifted to the

new laboratory buildings at Dhauli in 1980.

The institute achieved many significant research results

during the decade. A new low cost field hatchery was

developed which can be easily installed in rural areas with

locally available materials during 1980.
Field hatchery



The Institute has developed pen culture technology suitable

for adoption in oxbow lakes and other riverine wetlands in

1983. A new inexpensive method has been developed for

augmenting dissolved oxygen in fish and shrimp hatcheries

in 1984. A low-cost coracle using high density

polypropylene/high density polyethylene suitable for fishing

in peninsular tanks and small reservoirs has been fabricated

in 1984. A high rate of fish production to the tune of 16.64

kg/sq.m (166.43 t/ha) in eight months was obtained in a

culture experiment involving cat/a from a 10.56 m2 cage

installed at Sankey tank, Bangalore in 1984. A new circular

net cage for culture of carps/air-breathing fishes has been

designed atthe Bangalore Centre of CIFRI in 1985.

Hybrids of mrigal female X common carp male were

successfully produced for the first time in India in 1980. The

scientists have been successful in inducing gynogenesis in

the Indian major carp viz., rohu in 1981. The achievement is

a major breakthrough in genetic selection work on Indian

major carps. A remarkable achievement was made in 1981

in the direction of segregation of desirable spawn from the

mixed riverine collections. Using CIFRI's technologies

exceptionally higher production in experimental trials was

made. Under the AICRP at Pune centre, one pond gave a

record net production to the tune of 10650 kg/ha/yr in

1981. Large scale breeding of magur (Clarias batrachus)
was achieved for the first time in 1982. The institute has

succeeded in breeding the Indian major carps, rohu and

mrigal at Sattallake, at an altitude of 4000 ft above MSL in

1983. Polyploidy was successfully induced in Indian major

carp, Labeo rohita at FARTC Dhauli in 1984. Year- round

carp seed production became a possibility when ClFRI

achieved a major technical breakthrough in breeding Indian

and exotic carps during off season months in different

geoclimatic regions of the country in 1984. Experiments

were successful in breeding of Mystus Seengha/a in captivity

nd Wallago attu in 1985. The Institute has also developed

.techniques to breed, rear and culture the giant African snails

in indoorterraria as well as in field snail houses in 1987-88.

CIFRI has achieved a

major breakthrough in

breeding and seed

production of tiger shrimp,
P. monodon in 1984 at

Ennore, Madras. New

shrimp production

technology based upon new feed formulation developed by

the Institute in 1985. In a significant breakthrough achieved

at Rahara Research Centre of the Institute, a technology to rear

11- 17 million fry of C. mriga/a per hectare per crop of 15 days

was developed in 1985. CIFRI reported the Epizootic

Ulcerative Syndrome, the dreaded fish killer disease, forthefirst

time from the estuarine waters in 1989-90. Bacteriological

studies made on the EUS during December 1989 has further

corroborated the earlier inference that bacteria playa definite

role in the propagation of the dreaded disease.

Studies proved existence of two distinct sub-populations of

Tenua/osa i/isha. In the year 1980 artificial fecundation in

Hi/sa was successfully achieved through "wet" method of

stripping and the percentage of fertilisation ranged from

90 to 95. The hatchlings stocked in pond have grown to an

average length of 149 mm in 1.3 years. In another •. ..•
experiments Hi/sa fry of 4-6 cmstocked and reared in a 0.1

ha pond have recorded a growth of about 240-250 g in

448 days indicating that hi/sa can be raised to table size in

ponds. In experiments of bio-controlling.

Stripping of Hilsa



agents it was proved that Lateseffectively controlled the recruitment

af tilapia in 1986-87. It has been shawn that emplaying scientific

, management narms fish productian fram reservoirs cauld be

enhanced to. 200 kg ho' y(1 from 38 kg ha Ivt":

ClFRI has been cantinuing its effarts in callecting and analysing

fish catch statistics from different rivers, lakes, estuaries and

reservoirs. In the middle and lower stretch of Ganga the tatal

fish landing at Daraganj, Sadiapur, Buxar, Bhagalpur and

Lalgala centres were estimated to. be 44.81 t, 115.43 t, 17.41 t,

110.93 t and 48.49 t, respectively during the period

December 1979 to. Navember 1980. The study shows

declining trends af Indian majar carps and a carrespanding

increase and daminance of minor carps, carp minnaws and

ather unecanamic varieties in Ganga river. During Navember,

1981 to. October 1982 the Hilsa landing from Haaghly estuary

was estimated to. be 6886 t which contributed to. 30.8% of the

tatal fish landing from the estuary. During the decade abaut

900 scientific papers an different aspects of inland fisheries

were published by the scientists afthe Institute.

Cammensurate with great research achievements, the

institute and the institute scientists were decarated with many

honours and awards. Sri G.N. Saha was awarded with the

Dhiru Mararjee Memarial Prize; Sri K. Raman was

naminated by the Tamil Nadu Gavernment as a member af
warking graup far farmulating the sixth five year plan far

fisheries; Shri J.C. Malhatra, Shri S.N. Mehratra and Dr. Peer

Shrt 1(, Malhotra receiving the Rafi Ahmed Kidwai Memorial prize

Mahammed received Rafi Ahmed Kidwai Memarial prize far
the biennium 1978-79; Dr. A.v. Natarajan received

Hanarary Life Fellawship of the Academy af Enviranmental

Bialagy, India; Dr. V. R. P.Sinha was naminated by the Gavt.

af India to. attend the Second NACA advisary cammittee

meeting at Bangkak; Dr. G.N. Chattapadhyay wan the US $
500 prize af the "Review of the year campetitian 1984"

canducted by the Internatianal Centre far Living Aquatic

Resaurces Management, Manila; Dr. Ajay Kr. Ghash has

been awarded Fellawships af bath Zaalagical Saciety af
India and Helminthalagical Saciety af India in 1989-90, to.

name a few. Many Scientists including Shri R.D. Chakrabarty,

Shri R.M. Bhawmick visited many countries like Vietnam,

Thailand to. affer their expertise in inland fisheries and

aquaculture management. Many fareign trainees including that

of Srilanka, Bangladesh, Laas, Brunea, Burma, China,

Philippines, Indanesia, Malayasia, Pakistan, Papua New Guinea,

Egypt, Nigeria, Thailand gat trained in different disciplines af
freshwe eraquaculture and pursued PhD pragrammes.

Former Prime Minister Sh, RaiiY Gandhi visiting the Fisheries

Pavilion ot Amethi on 11.03.1989

CIFRI pavilian was adjudged the best amang Gavt. af India

stalls in the Natianal Agricultural Fair-81 at Ludhiana and

was also. awarded a special prize in the categary of

Gavernment af India stall at the 3'd National Agricultural Fair .~ ..•

1982 held at Calcutta. The KVK; Kausalyaganga has been

selected far participatian in the Nutritian Educatian Praject

being funded by UNICEF in 1984. The FAO has adapted

FARTC as the Regianal Lead Centre under its pragramme of

aquaculture develapment and caardinatian. The ClFRI

technalagy far recycling the sewage waste thraugh

aq uacu Itu re farmed the

basic campanent of the

Ganga Actian Plan. The

institute served as cansultant

of the Agricultural Finance

Carparatian far preparing

massive fisheries

develapment master plan

far the Narth Eastern States.

ClFRI Pavilion got special priz.e
ot 3«1 National Agricultural Fair

1982, Calcutto Compiled & edited by Arun Pandit
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fAT ~ ~ 1"f<lTt ~ ~11~R45 ~ ~ ~"#
"S3iTt d~ ~ ~ cBT"C1TlTd~ ~ fillli ~"I'i "# ~
3Rl" ~ cBT~ -BClJl1(Wl11lT 16.4 ~ ClJl1)t I

~ ~~, l1T031Lfd1~t1'i, -tT cfi lfrurr ~ fiimc;r ~

1"f<lTI -cRTafUT-B ~ ~ ~, Mastacembellus
armatus ~ ~3lTx -vru, Sperata seenghala fl'C9~~"
cBT~ wqr 3iR fli'l!iq~I~1 LR ~ ~ ~ 1"[<) I ~
tj 'C9~~,. cfi -cRTafUTcfi ~ ~ fl 'C9~ ~,. cfi wqr fusIT dm
fli,{iq~I~1 -B tflCf ~ 1"[<) I fl'C9~~" -Bsit ~ ~ Cf5T
~~ ~ \J1C1I~lll -B ~ ~ cBT ~~ Cf5T
~~"<'1T'I!~1"f<lTtd~~~-B3iR~~com
3lICl~ll45t I

~cfi~, ~~,~, ~~~~cfix=RCf)R



3ffil1 * ~al?IT 1f Sit9~~'i 1f ~ (f~ ~ ~ *
"Cl)"RUT~ ~ affi1 * ~ * ~ 'iICl1IiCl * 24
~ -qcf li1~ II iCl* 30 ~ cpr x:rif1ffUTfclKIT "ll<TII ~,~ *~~ 28 -g. (f~ ~ \')q\jf 827 f$."W. ~ t
(f~ ~ ~ ~ affi1 cpr ~ -qcf cgc;T affi1 ws:m:
13.46 ~ (f~ ~3,66,205 3"ficpr "ll<TII ~ ~ 1f
~ t9TtI 3l·1~CflI3lT cnT \1Ul ~ ~ LR (~
27159 3i1~CflI4 ~ -g.) LR ~ fclKIT \JfT(fT% I ~
~~LR(YflTf(f~~%llil~lliCl ~1f~~
cpr ~ -qcf ~ \jcqlC;'i ws:m: 35.47 t -qcf 549 f$."W
~ -g. (f~ cgc;TCJTffiq) affi1 cpr ~ 11.05 ~ (f~
~8445 3"ficpr "ll<TI% I lil~ II iCl~ * ~ cpr ~ ~
"Cf)11(894 3i1~CflI4 ~ -g.) ~ I ~ ~ 1f +m~~'i ctt
~ cpr"Cl)"RUTt:lTCl",~, fq)-;:r cpr ~, (f~ ftR 1f tR
N-=rr ~ "ll<TI LR ~ +m~ ~\j ctt ~ \Jlc'f 1f
~ \JfCYIT* 1Tfc;R * "Cl)"RUT~ % I cgt9 3RT Cf>RUlT1f
tRcj ~/Cfllx'<SlI'i'i xl ~ 'RT \Jlc'f, ~ 1f ~
cnT l"fC'fA ctt ~, 3l~~, ~ ~ 1f i@J)ljj/$c
Eichhornia "Cf)f~ mrn.~ ~ 0Jf fct<n" ll<IT% I

t'r ~~, ~ * l1FlT ~ -tr \Jl ~~

~ 41 ICfllCflQIi, ~ *~, ~~, "C[* <:rrc;q, -q'r"GR-f, ~~, ~ Wllf -qcf~ ~ ffffi
~"fR11T, ~~, * *"fR11T -qcf~ ~ ffi"g

3ffi11 cfi 3ffifaf?IT 1) ~t§~~'i 1) ~ fim~ol cr-m
3ffi11 *cfrR ~ 1) ~ ~ ~\JIIRl4i *~-1lR .~ ~ cfi Cf>R1JT~ ~ ana cpr 3liCf)C;Fl
wm
3ffil1 * cfrqx ~ 1f -q~ {ffi" 9 ~ ~ Sl\Jil ffi~l
Trichogaster chuna (Hamilton, 1822), Trichogaster
lalius (Hamilton, 1822), Trichogasterfasciata (Bloch
& Schneider, 1801), Chanda nama Hamilton, 1822,
Parambassis lala (Hamilton, 1822), Glossogobius
giuris (Hamilton, 1822) 3fR Macrognathus aral
(Bloch & Schneider, 1801) * ~-lfR ~tT "Cf)f
~ fclKIT "ll<TII ~ Sl\Jil ffi ~'i 1f 2 ~, 1
\Jigl(>1ClCfl~, 3 ffCllgl~, 1 ~ (f~ 2 ~
Sl\Jilffilii -g I cfrqx ~ * PlCflcClJT ~ ~ xl ~
2016 xl ~ 2016 * cfI=q cgc;T 911 ~ Sl\Jilffi~'i cnT
~ fclKIT "ll<TII ~1ffUT 1f <ffi ~ "ll<TIf$ 4 Sl\Jil ffi~l·
(T fasciata, T lalius, C. nama 3TR M arali cpr ~
fcrcpm * ~ ~ S3lT % I -c;T Sl\Jil ffi ~'i (P lala 3fR G.
giuris) cpr fcrcpm ~ (f~ cfGl Sl\Jil ffi ~I· (T chuna, P
sophore 3fR A. mola) cpr fcrcpm \:ITfl1 S3lT % I

~~, ~*~, ~~m,"C[*<rrc;q, ~~~,
~ 41 nCflq Ii, -q'r cml, ~ Wllf, ~ ~ ffffi -qcf * * "ffX11T

3ffil1 * ~ ~ 1f ~ -&'i" ~, ~ (15 -gO),
'<jCfl~lC1 ff'{T)6II~ (17 -gO)~ 1fx ~ (19 -gO)aBr 1f ~
~ ~ * w:ncr "Cf)f ~ fct<n" ll<IT I
'<jCfl~lC1 ff'{T)6II~~ 1f 'R'ifclj11 ~fct<n" ll<IT~, ~ ~
1f 31ffiRCfd ~ ~ ll<IT (2000 ~ <fuJr >@1-g0 ctt ~
xl) ~ 1fx ~ If <ffi 'R'ifclj11 3000 ~ <fuJr >@1-g0 ctt ~
xl err I ~'il~~ff ~ ~ (ANOVA) C1Cfl4iCfl~ em
2012-2016 * ~ ~ \3"Q\i1GX LR 'R'ifclj11 * w:ncr"Cf)f
~ fct<n" ll<IT I ~ 'qR cmT * ~ <ffi ~ -g f$
3lfiil~C1 ~ If ~ \3"Q\i1GX "fffffr "Cf)11(367-717 f$.m.
>@1-g. >@1em ~ ~ 472 f$.m. >@1-g. >@1em) ~ I
~ ~ If "fffffr ~ ~ \3"Q\i1 ~ 1fx ~
(1300-1501 f$.m. >@1-g.>@1em ~ ~ 1381 f$.m. >@1
-g.>@1em) "Cf)f~ I ~ ~ "Cf)f~ \3"Q\i1GX 767-1307 f$.
m >@1-g.>@1em ~ ~ 924 f$.m. >@1-g.>@1em ~
ll<IT I >rf1<f~ <ffi ~ ~ f$ x-clfclj11 ~ ~ m xl
~\3"Q\i1~~m%1

"C[* <rrc;q, ~ *~, -q'r cml, ~ ~~, ~ ~·lrICflqli,

R1~CflI Wr=r ~ cnT C1Clo~lIC11* ~ * ~ LR"ilT'<"
~1fxm"ll<TI%-~,llUf, ~-qcf~'lWTI~
Wr=r 1f ~ \Jlc'f * ~ fclPllili * "Cl)"RUT~
C1Clo~lIC11*"ffT~~~:rTI1f~ qRClct'i mm~
% I l1ffl 2001 xl l1ffl 2010 * cfI=q ~ "ilT'<"~ cnT
«CflilxC1 ~ ~ lii~~ll (STSM) IDXT fcl~<?l~lol
fclKIT "ll<TII l1ffl 2001 -qcf l1ffl 2010 1f ~ 'lWT ctt 3TRrC1"
C1Clo~lIC11ws:m: 32.2 ~ (f~ 26.76 ~ ~ ctt ~ I
~ >rCfl"R~ c:T'iT ~ 1f ~ 'lWT ctt C1Clo~lIC1112.94
~ (f~ 9.68 ~, llUf 'lWT cpr 12.71 ~ (f~ 6.83
~ (f~ ~ 'lWT cpr 5.49 ~ (f~ 3..62 ~ ~
~ I ~ <ffi ~ -g f$ ~ ~ LR 'lTc:" * \Jfl1TCT
* "Cl)"RUTWr=r 1f 1i"1d I\JiC1 * ~ 1f C1111C11x ~ ~ %
~ ~ ~ ~ "Cf)fPllI~C1 "C1'R LR ~1ffUT ~
3lICl~lICfl % I

3lR * Xl1UT,eft 3lR~, ~ * qJUf -qcf~ * cml



'i IfI~H I ~ l1'C!3lffi ~ ~ ~ ~ ~ it (fg 'Till ~
fclJ <l ~: ~ B\JR cpp:f ~\J11 Rllll" em- ~ ~ 1-mtI
~ ~ ~\J11 Rllll" ¢T l1M ~ CfJl1 % 1 WMTT 23 ~
cYIT<r ~ erR -qx ~ \Jql'it'i~:!~ ~\J1IRl""1i ~ ~

~ f./larpadon nehereus), ~ (Stolepherus
Sp.), <trrr ~ (Escualosa thoracata) ~ ~
(Coilia sp.) fI£9Rilll" em- ~ ~ mtR ¢T~
M fu<l ~ ~ 1 ~ ~ cYIT<r fI£9Rilll" em- m-'iT (95
~) ~ qmf ~ 3l(f: ~ :rff, ~ (f~ ~ CI5T
m "'itT ~ ~ %1 crrffi it ~ ~ ~
(Lathyrus sativus) tI~ ~1 ~ ~ cYIT<r ~
~ ~tlRi~ ~~-qx~ ~RlCf)C1 w:rrq~% 1 <l
cYIT<r f.1tr.:rm ~ ~ q""1~CI'itUI~ ~ it m<T: Chyhlul ~
CSj"lflIRlll", ~~¢T~,~, ftRit~~~it
~ xl ~ ~ ~ 1 ~ ~ Cf>R1JT ~ it <l cYIT<r <Tier ~
~~~xl~~~~~
CSj"lflIR""1i3lR~~XiJlT~~~ 1

31LfUlT xm, ~ tTM ~ ~ ~

*rr ~ cfi f.1-qcfr af?IT 1l Cf(11'(1rq,C1-~"$T~
~\JIC1qlg~1lqRqct'1 ~

~ ~ \ifC1"aBr it CfC'1~'!~fThC1-~ ¢T ~-eTh1 ~ ~
\3~I~Cf)dl em- ~ % 1 3l(f: ~ ~ ~ ~ (f~

~i'I~I~I("j"1 eDIT it CfC'l~'!~fThC1 ~ CI5T~ q""1~CI'itUI -qx
w:rrq CI5T ~ fcpm 'l<IT 1 3f~ it cn<Jd Iq fI I'i ~
~ ~ ~ ~ tlCf)I'itI('liCf) ~tT ~ fcpm 'l<IT 1

~ 3f~ ~ ~, ~ ~ ~ ~ eDIT (~it
0.025ug/l (f~ ~1~~I~I("jl it 0.012 ug/l) it CfC'll'!lfThC1
~ ~ ~ ~ %1 -qx CfC'l~'!~fThC1 ~ 3lR
~ ~ ~ 'i Cf)'itI\"fICf) ~tT ~ em- fiiC1T Cf<llfcp
q I~ q '<'1CjCf) \ifC1" xl ~ em- ~ qmf ~ 1 ~ >fCf)R,
~ 311 CRt) \J1'i ~ cn<J 3lR \ifC1" ~ ~ it ~
'i Cf)'itI\"fICf) ~tT ~ em- fiiC1T Cf<llfcp \3 ~ UICf)R:6j~ tm
~ \ifC1"eDIT ~ ~ dlqfll'i ~ xl ~ -gT ~ ~ 1 3l(f:
>fTl{f q R UlIl"il" ~ 3fmR -qx \J1C1CjI~ CffiCPT ~ q I'itftl R Cf)
~ -qx ~ llq~jfl I'i ~ CI5T~ fcpm "\J1T"{lCf)dT % 1

x=fr"IT CITff"fR"CfiR, <!~"fR"CfiR, ~~, ~ xm ~ ~ ~ GfR:r

% 1 ~ ~ ~ 45.7 -gO % (f~ ~ 20 xl 25 -gO
\ifC1"aBr it ~ \3 ~ I~ 'i fcpm "\J1TdT % 1 ~ aBr it 'lCf
~ (1985-2015) ¢T \J1C1CjI~ qRClct'i ~ w:rrq ~
~ ~ 'l<IT 1 ~ (fg ~ 'l<IT % fclJ ~ cn<J
dlqfll'i it 0.18 ~ fitl~\5 ¢T~ (f~ CI~llqld it 185 Pi.
+froCI5TNfl" "S3fT % 1 "llC( crm ~ ~ (fg ~ ~ fclJ cn<J
CI5T~ ~ xl ~ \3Tf\J1" it cfc& ~ ~ Cj~llqld ~
~ xl~ "4TC1""'i""G1ffi'fTit Cfl+fr 3llCtt % 1 ~ 3f~
~ ~, <Tfu \J1C1Cli~ q RCI ct'i ¢T 'lfc1 ~ >fCf)R xl W
ill ~ \3Tf\J1" (+112.55 fclJ.ID. >rfc1 cri) ~ ~ Cfi"fu
"G1ffi'fT (+2.27 ~ >rfc1 cri) it ~ ¢T ~ c% 1

'1~Wc tll ~ FcM ~I ~ &NT ~ ~ ~ Cf>R1JT ~ \3Tf\J1"
it ~ "fMq% -qx <Tfu Cj~llq Id ~ "S3fT ill ~ "Cf>l<f
CfJl1. ~ <IT "6jc;" ~ 3f*2TCIT~ ~ Cf>R1JT fI £9Rill) ~ ~
eDIT it 6f6 \Jl"R ~ Cf>R1JT ~ \3 ~ I~ 'i it Cfl+fr -gT ~ % 1
-qx ~ it ~ 3ffifaBr it \ifC1" ~, \J1C11~ it Cfl+fr
(f~ CfC1t9C ~ ~ it ~ ~ Cf>R1JT \ifC1" 'ClRUT a=JlKIT ~
xl~ \3Tf\J1" it Cfl+fr 3fT ~ % 1

:fIR Cf)'ikCf), <!~ ~ ~ ~ x"f<:r .

3R111 cfi ~ ~ 1l ~ ~ ~ cPl4m~

~~m~, ~~IDXT ~~Cf)~~ f.1rrl1~~
~"fr~~~~·.·~it~~~
Cf)14wfl fcpm lTllT 1(fg ~ ~ 34 fclJ.+fr.af?r it ¢c;rr"S3iT

% 1 ~ ~ ~ ~ ~ 0ftrrr (f~ RN&'17f1
7JlT<W¢T ~3IT Cf>T10 ~ 2015 Cf>T3000 3ljRiCf)lii
>ffi1 -gO ¢TG'it "fr ~ it ~ fcpm lTllT 1 >ffi1 ~ ~ LR • ~ ••
fl fT"4 f8:j ~I fcpm lTllT 1 3fd" it (fg ~ lTllT fclJ ~ "Cf)"d"C1T3iR

~~ ~11{)RCf) '+fRit~~~ 1

~~~, -qrCITff, ~~, ~~, m~, ~~
~, If'lWllT, If'l~ ffi"g ~ ~ ~"fR11T

ffi=~I'ilC1m cfi \J1C1I~I~'i1l ffl\rm ~ - ~"$T
~~

m-l2IT'i" ~ f§ fI Ii1C1 ~ ~ fI I[0(::w#l fcMrT &NT ~ ~
\J1C11~ Illl· it "RlvR it ~ "4TC1""'i"q R III \J1'i I CI5T~ fcpm
'l<IT % 1 ~ fu<l ~ 48 ~ sir ~ em- ~II fCk{w I'it
~ '+lTCf)"'i(T(f~ LiT1T~ ~ R: ""11'it aBr it "C1'TT""lT'l<IT 1 >rfc1 "RlvR
CI5T3lTCf>l"X6~. X 4 ~. X 4 ~. xm 'l<IT % 1 ~ ~ it
cj~~I""1;'li (Pangasianodon hypophthalmus) ~ 0.8 xl 0.9
ID. cmfr ~ ~ em- ~ 'l<IT 1
~ ~ cm=r, <! ~ ~, fcrq)m cgqR, -qr fi=rmc;r, :fIR
Cfl'ik Cf) ~ ~ ~ cm=r


